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摘  要 









































70 g/L，硫酸铵 1 g/L，酵母粉 0.25 g/L，磷酸二氢钾 2 g/L，硫酸镁 2.0 g/L；
优培养条件为：初始 pH 5.5，发酵温度 28℃，摇床转速 150 rpm，装液量 50 mL/250 
mL，接种量 10%，发酵时间 120 h。并在 佳发酵条件下做了验证性实验，生物





































Microbial oils (or single cell oil) refers to the oil produced by microorganisms 
with carbohydrate source (carbohydrates, hydrocarbons and ordinary oil), nitrogen 
sources and inorganic chemicals. With the population and social developing. New 
types of cleaning energy resource is key to solve problems among oil needs, shortage 
of natural resource and the serious environmental pollution. 
Now, many researchers start to focus on microbial oils for its several of 
advantages like abundance in raw materials, recyclable, low cost, easy producing and 
environmental friendliness. Thus, our work to develop microbial oil does help to 
relieve resources shortage and environmental burden. This paper is about finding a 
strain that use molasses (kind of cheap carbon source) to efficiently produce microbial 
oils with these concerns: good deep-sea microbes, good biofuels and easy recycling.  
Many oleaginous yeasts grow fast and produce oil in glucose. However, in molasses, 
they are unable to grow and efficiently produce oil. Given that, C. parapsilosis 
2A00015 grows fast with high oleaginous capacity in glucose medium (lipid content 
5.89g /L) and molasses medium (lipid content 5.07 g/L). Thus, we chose parapsilosis 
2A00015 to carry out following researches. 
To further improve the oil-producing of the oleaginous yeast 2A00015, we 
generate a mutant strain 2A00015/25 that best produce oil through UV mutagenesis 
followed by primary, secondary screening. 2A00015/25 has lipid content 7.39g/L, 
45.68% higher than original strain in molasses medium. 
We used Thermal-acid method to extracted oil from 2A00015/25, then use 
esterified sample to evaluate the capacity of oil production by GC-MS. Our results 
indicates yeast 2A00015/25 produce more oil in molasses, and the lipid content is up 
to 41.6% of dry weight. In fatty acid composition, oleic acid is up to 63.83% of total, 
indicating yeast 2A00015/25 has high oleic acid production potential, thus make it 
possible for industry. 















single factor that may affect the oil production. And then, we optimized other 
influencing factors by orthogonal experiments. We got a medium composition of the 
mutant strain 2A00015/25 that work best. It is: 70 g/L glucose, 1 g/L (NH4)2SO4, 0.25 
g/L MgSO4, 0.25 g/L yeast extract, 2 g/L KH2PO4; and the best culture conditions is 
pH 5.5 (initially), 28℃, 150 rpm, 50 mL/250 mL in flask , inoculation amount 10% 
(V/V), 120 h. Under these conditions, we tested the biomass and lipid content. They 
reached to 19.485 g/L and 9.95 g/L respectively, increased 6.2% and 34.62%. 
Then we tried three methods to produce biodiesel, the base catalysis method, 
immobilized enzyme catalysis method and ionic liquid catalysis method. We 
developed optimal conditions of base catalysis method by the orthogonal experiment 
and screened immobilized enzymes and the catalytic conditions. We first analysis 
structures of synthesized [BMIm]Cl, [BMIm]BF4 and [BMIm]PF6. Secondly, we 
explored their catalysis condition respectively. Our Study indicates catalytic 
efficiency of base catalyzed method is 94%, that of immobilized enzyme is 65% and 
the ionic liquid [BMIm]PF6 catalyzed ester exchange is 95%, higher than other two in 
catalytic activity .We recycle use [BMIm]PF6 for 6 times, amazingly with a high 
catalytic activity fitting that requirements of green chemistry. Over all, [BMIm]PF6 
has good prospects for industrial application. 
Finally, the lipid composition and its corresponding content was analysed. The 
content of unsaturated fatty acid methyl ester is much higher than saturated fatty acid 
methyl ester. Lipid composition is similar to soybean, suitable for the preparation of 
biodiesel. After detected its physical and chemical indicators, the lipid showed to be 
required for European standard EN-14214. 
 







































1.1  微生物油脂概述 












































































1.1.2  微生物油脂开发优势及局限性 
与动、植物油脂比较，利用微生物生产油脂具有许多优势[9, 24]： 
1.微生物一般以简单的二分裂或者出芽的方式进行无性繁殖，繁殖速度极快，
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